Expression of hypoxia inducible factor-1alpha (HIF-1alpha) and glucose transporter-1 (GLUT-1) in ovarian adenocarcinomas: difference in hypoxic status depending on histological character.
The expression of hypoxia inducible factor-1alpha (HIF-1alpha) and glucose transporter-1 (GLUT-1) was immunohistochemically analyzed in ovarian adenocarcinomas with the aim of elucidating whether hypoxic status is associated with histological type or structural character. The following ovarian adenocarcinomas were used: serous adenocarcinoma (SEA), 21 cases; mucinous adenocarcinoma (MUA), 19 cases; endometrioid adenocarcinoma (ENA), 16 cases; clear cell adenocarcinoma (CLA), 19 cases. High-level expression (3+) of HIF-1alpha was observed in 100% of SEAs, 58% of MUAs, 100% of ENAs and 89% of CLAs, and high-level expression of GLUT-1 in 76% of SEAs, 26% of MUAs, 50% of ENAs and 67% of CLAs. Heterogeneous or localized staining was relatively evident for GLUT-1. Immunohistochemical profiles were in accord with the immunoblotting and mRNA levels of both markers. ELISA for the detection of active HIF-1 demonstrated that HIF-1 is strongly activated in SEAs, ENAs and CLAs as compared to MUAs. Our results show that GLUT-1 overexpression is to some extent regulated by HIF-1alpha and is also strongly associated with histological features, i.e., papillary or stratified structure accompanied by little or no vascular stroma. In conclusion, hypoxic status differs according to the histological type of ovarian adenocarcinoma and the micro-environmental conditions of each type.